15-lipoxygenase metabolite(s) of arachidonic acid mediates adrenocorticotropin action in bovine adrenal steroidogenesis.
The acute activation of adrenal glucocorticoid synthesis by ACTH has long been believed to be mediated by cAMP as the major second messenger, although increases in cellular cAMP concentration have not been observed at low concentrations of ACTH. We found that steroidogenesis in bovine adrenal fasciculata-reticularis cells was activated by the addition of arachidonic acid or its 15-lipoxygenase metabolite, 15-hydroperoxyeicosatetraenoic acid. The cellular 15-lipoxygenase pathway was significantly activated by 1 pM ACTH, at which concentration no increase in cellular cAMP synthesis was observed. The 1 pM ACTH-induced stimulation of steroidogenesis was completely suppressed by a lipoxygenase inhibitor, AA-861. The stimulation was independent of the increase in cellular cAMP. These results show that the action of 1 pM ACTH on steroidogenesis may be mediated by the 15-lipoxygenase metabolite(s) as a solo second messenger. The addition of ACTH at concentrations higher than 10 pM increased both the 15-lipoxygenase activity and cellular cAMP synthesis. Under these conditions, the 15-lipoxygenase metabolite(s) and cAMP were shown to mediate the activation of steroidogenesis synergistically. The presence of a dual second messenger system could explain the stimulation of steroidogenesis by ACTH at physiological concentrations.